expectations and clinical-based learning in health programmes are significant sources of stress. 2, [5] [6] [7] Previous studies have found consequences of such stressors include poorer academic performance, depression, burnout, decreased concentration and absenteeism. 2, [5] [6] [7] Many studies investigating medical students have found an association with environment and well-being. [8] [9] [10] [11] [12] [13] [14] [15] Positive perceptions of the learning environment by students have been associated with better quality of life overall and in the psychological domain. 9, 14, 15 This has led to programmes and interventions that strive for a positive setting for learning. In the United States, a learning framework, Learning Communities, was implemented for medical students where aspects such as the curriculum, physical spaces and student support were designed to improve students' experiences of learning. 13 A large multi-institutional study found student perceptions of their environment were significantly more positive in medical schools using this framework. 13 Implementing peer and community support may enhance quality of life and protect students against burnout. 14 Previous studies have also found as students' progress through their course, perceptions of their environment become more negative, and this may be due to the stresses of study and different expectations prior to commencing the degree. [10] [11] [12] In addition to environmental factors, individual factors such as psychological maturity and life experiences (such as prior age, university degrees, marital status) have been associated with ability to cope with stressful situations. 8, 16 The Dundee Ready Education Environment Measure (DREEM)
is a tool used largely within the medical and health professions to evaluate the learning environment from the student perspective.
17,18
The DREEM is a questionnaire used to assess student perceptions of their learning environment and comprises the domains; Learning, Teaching, Atmosphere, Academic self-perception and Social selfperception. 17, 18 As well as gathering students' perceptions, the DREEM also helps identify key contributing issues that can be addressed, 3, 17, 18 such as strengths and weaknesses in a programme. 4 The "Learning" and "Teaching" domains explore student perceptions of what the curriculum is and how it is taught. 17, 18 "Atmosphere" as measured in the DREEM investigates students' experience, concentration, motivation and comfort in their learning environment. 17, 18 The domains "Academic" and "Social self-perception" explore studentbased factors such as academic performance and social life. 17, 18 The DREEM has been used for a range of health professions.
An Australian study of a variety of health students (including nutrition and dietetics, emergency health, physiotherapy, occupational therapy, radiography, midwifery, social work and pharmacy) found students were more positive than negative towards their learning environment. 3 Differences were found between disciplines, with the cohort of emergency health and nutrition and dietetic students scoring significantly higher than pharmacy students in their total DREEM scores. 3 The DREEM has been used as an approach to monitor and improve individual elements of the curriculum as well. International studies with dentistry students used the DREEM to guide recommendations and modification on the curriculum and assessment, and it was found to increase teacher feedback interventions for perceived stress and mentoring programmes. [19] [20] [21] [22] [23] [24] [25] Specifically, the DREEM has been used in British, Chilean, German, Greek, Indian, Malaysian, New Zealand, Nigerian, Spanish and Saudi Arabian dental students. [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] To the best of the authors' knowledge, no studies in Australia have used the DREEM to investigate the learning environment in dentistry.
Continual investigation into dental students' learning environment is needed due to evolving curriculums, changing cohorts and differences amongst countries. Specifically, advances in dental science and teaching methods require teachers to commit to ongoing refinement of the dental curriculum and this is likely to influence students' perceptions of the environment. Internationally and within Australia dental programmes vary, warranting investigation of the learning environment in these various contexts. Currently, in Australia, there are nine universities which teach dentistry, of which four offer an undergraduate five-year bachelor degree, three offer a postgraduate four-year master's degree, and two are a bachelor plus postgraduate programme. 29 Each of these degrees, being different in structure and requirements, is likely to have different issues around the provision of a nurturing learning environment for students and staff. Additionally, with different entry requirements between universities, the type of students and cohorts are likely to vary.
As learning environment is closely linked to well-being, understanding how students perceive their environment should provide educators with strategies to improve or enhance their overall wellbeing. The range of countries using this measure highlights the validity and makes it ideal for replicating internationally. This study aimed to describe the perceptions of the learning environment in a cohort of undergraduate dentistry students at the University of Queensland and reports the baseline data for a larger longitudinal investigation currently underway.
| ME THODS

| Participantsandsetting
Data were collected in July to August 2017 at The University of Queensland, School of Dentistry. Students were enrolled in a fiveyear undergraduate dentistry degree. In this programme, teaching and learning shift from primarily lectures, tutorials and practical skills development in preclinical years (years 1 and 2), to the addition of patient-based learning through direct patient care in later clinical years (years 3 and 4) of the programme. In the final fifth year of study, all students undertake full-time clinical placements and complete a research project.
Students in years 1-4 (n = 214) were invited to participate by completing an online survey (SurveyMonkey©) containing the DREEM and demographic questions, before a regularly scheduled class. Fifth-year dentistry students undertake a variety of external clinical placements and so experience a different learning environment. As such, they were not included in this study.
This study was reviewed and approved by the University of Queensland Human Research Ethics Committee. Participation was voluntary, and consent to participate was provided prior to the commencement of the survey. 
| Outcomemeasures
| Statisticalanalysis
Frequency distributions and descriptive statistics were tabulated in IMB SPSS (version 24). Mean scores for each dimension of learning were used for analysis. Comparative analysis used independent sample t test and one-way ANOVA as necessary. Effect size was calculated using Cohen's d; with 0.2 small, 0.5 medium and 0.8 large effect sizes. All analyses used a 95% confidence level (α = 0.05).
| RE SULTS
| Demographics
The sample demographics are presented in Table 1 . A total of 192 students participated out of a possible 213 giving a response rate of 90%. More participants were female (56.8%). The majority of the sample were domestics students, aged between 20 and 29 years, single, spoke another language at home, lived in shared accommodation and had dentistry as their first preference as a career.
| Perceptionsoftheeducationalenvironment
Across all four years, the whole sample was more positive than negative about their learning environment, with a total DREEM score of 127.2 (±19.5; Table 2 ). The total mean DREEM score decreased across the all 4 years, with years 1 and 2 significantly different to year 4 ( Table 2 ). Year 1 was significantly higher than other years within the Learning, Teaching and Academic self-perception domains (Table 2 ). In the Atmosphere domain, year 1 (compared to 2) and year 3 (compared to 4) were significantly higher ( Table 2 ).
Males had a higher mean perception of the Atmosphere domain (32.3 ± 5.4) compared with females across all years (30.1 ± 6.9) (P = 0.017). International students had a higher mean perception of the Learning domain (32.2 ± 4.9) compared with domestic students (30.5 ± 6.1) (P = 0.04). Single students had a higher mean perception of the Learning domain (31.4 ± 5.6) compared with married/partnered students (27.9 ± 6.7) (P = 0.039). Students with a first career preference of dentistry had a higher mean Academic self-perception scores (19.8 ± 4.3) compared to those who did not have dentistry as their first preference (17.8 ± 3.3) (P = 0.037).
The mean DREEM domain scores between preclinical (years 1 and 2) and clinical phases (years 3 and 4) are presented in Table 3 .
TA B L E 1 Demographics of dentistry students (n = 192) n(%) Mean scores were significantly different between these phases, (P = 0.002) in all domains except Social self-perception. The effect size was medium for Learning and Teaching and small for all other significant domains (Table 3) . Table 4 presents the percentage of the maximum possible domain scores for this sample and International comparisons of dentistry student using the DREEM. As a percentage of the maximum possible domain scores, the lowest percentage scores were Academic self-perception (61.3%) and Social self-perception (61.9%; Table 4 ). The domains with the highest ranked scores were Teaching (65.0%) and Learning (65.0%). The domain score profile for this study was most similar to the New Zealand cohort of dentistry students (Table 4) . Domain scores for all countries all ranked more negative than positive (between 50.1%-75%; Table 4 ).
| D ISCUSS I ON
This study measured the perceptions of the learning environment in a sample of Australian dentistry students. Overall, students across all years of the programme were more positive than negative about the domains of their learning environment as measured by the DREEM. This sample of Australian dental students was comparable with their counterparts in other countries using the instrument's rating scale. All the previous studies on dental students which have used the DREEM found their perceptions of the learning environment were more positive than negative. [19] [20] [21] [22] [23] [24] Differences between countries emerged, however, on examination of the percentage scores in each domain. Of note was the overall similarity of the Australian and New Zealand cohorts, albeit with generally higher scores for the New Zealand students. This could be explained by the close cultural and educational similarities of the two countries. In Australia and New Zealand, the score with the lowest percentage score was academic self-perception.
In contrast, this domain scored highest score for all the other countries (Greece, India, Saudi Arabia, Nigeria and Spain). 19, 20, [25] [26] [27] These countries are less similar to Australia and New Zealand in terms of culture, language and social systems. The results of this study highlight the importance of a country's overall context when interpreting the results of the DREEM.
We found significant differences between the two major phases of the dentistry curriculum, being the preclinical phase (years 1 and 2) and the clinical phases (years 3 and 4). Preclinical students' scores were higher (indicating more positive) on all domains of the learning environment, except Social self-perception. This agrees with the findings reported by others investigating a range of health professions previously. 20, 21, 32 It is an important finding because of the association between students' perceptions of their learning environment TA B L E 2 Dentistry students' perceptions of the learning environment in each year of study (n = 182)
Preclinicalyears Clinicalyears
Acrossallyears n=182 that both academic and clinical workload were a significant source of stress for students. 2 The addition of clinical-based learning which requires more patient contact and responsibility may introduce stressors for students and could result in a more negative perception of the environment.
The two previous studies on Australian health students reported males were more negative than females about the learning environment, but other international studies of dentistry students using the DREEM found no significant differences between males and females. 3, 20, 21, 32 In contrast, in our cohort, males reported higher perceptions of the Atmosphere domain. The Atmosphere domain is a measure of motivation and comfort in the learning environment, perhaps suggesting higher levels of confidence amongst males in this Australian sample.
The domains which scored lowest across all four years were Academic and Social self-perception. Both domains reflect on the students' view of self. 18 These two domains could be considered most important in pointing to problems within the programme and present an ongoing challenge to educators dealing with a diverse student cohort across cultures, life experience and personal characteristics.
Academic self-perception is at the core of the DREEM because it highlights how confident students feel with their academic progress.
Interestingly, students whose first career preference was dentistry had significantly higher scores on Academic self-perception than students whose first career preference was not dentistry. This finding suggests a higher level of self-directedness and intrinsic goal orientation amongst students with a strong desire to pursue dentistry.
Previous studies have shown that if students are studying in their preferred profession, this has a positive influence on their academic performance, motivation and well-being. [33] [34] [35] [36] [37] Career preference can also influence course dropout, and future studies should investigate the relationship between learning environment and dropout rates in dentistry students. 38 While it is important for the curriculum, 
| CON CLUS ION
This investigation of the learning environment in our school serves as the baseline of student perceptions of which we will monitor for changes as they occur over the course of their degree. Our study suggests that this sample of Australian dentistry students in all years TA B L E 4 International comparison of the DREEM in dental students of their curriculum was generally positive about their educational environment. The main findings showed that students in preclinical years of study, and who had dentistry as a first career preference, were positive in all domains of their learning environment. The domain of Social self-perception was the only exception which identifies it as an area of keen investigation in the coming years. Further research will investigate how each of the educational environment domains correlates with specific aspects of the curriculum, and also with changes in the curriculum delivery over time. This could include logistical factors such as timetabling and its effect on physical wellbeing, to extracurricular factors that may influence mental wellbeing such as peer support programmes.
